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FIGURE 3-1. Microbial growth patterns.  Solid line

represents the hypothetical growth under
ideal conditions.  The broken line
represents the hypothetical growth under
unfavorable conditions.

or logarithmic phase. The growth rate and length of the lag phase
are dependent upon many factors. When conditions are not optimal for
growth (e.g., reduced or elevated temperatures, dehydration, inade-
quate nutrients, and the presence of chemical inhibitors of growth
such as antibiotics, nitrite, etc.), the lag phase may be extended
for lengths of time corresponding to the severity of the antagonistic
environment.  If growth commences under these unfavorable conditions,
the growth rate during the exponential phase may be slower or the
population increase smaller. Antagonistic conditions may also increase
death rates in the final phase. These differences in growth patterns
are illustrated in Figure 3-1.

The initial concentration of contaminants influences the length
of time needed for the development of detectable or undesirably large
populations. Large populations of specific microorganisms are required
to induce spoilage of products. Infection of a host requires a
minimum population of pathogenic microorganisms that can establish
and colonize a specific organ or tissue.  The size of this minimum
population varies among pathogens.  Response to a microbially produced
toxin is dose dependent, and the concentration of the toxin is often
directly related to the number of cells capable of producing it.
Sometimes, these toxins are not produced until late in the growth
phase of a microbial population.  Successful competition of a specific
microorganism depends upon its ability to outgrow the competitive
flora by having a shorter lag phase or a more rapid exponential
growth rate, or both.